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2a)D This action is FINAL. 2b)M This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) I3 Claim(s) 1-53 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) M Claim(s) 14,15,21-24,30.31.50 and 51 is/are allowed. 

6) [X] Claim(s) 1.2,5-9.1 1-1 3.1 6-1 8,25.27-29.32-38 A1 -45.47-49.52 and 53 is/are rejected. 

7) K Claim(s) 3. 4. 10.19. 20. 26. 39.40 and 46 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) M The specification is objected to by the Examiner. 

10) [3 The drawing(s) filed on 07/26/01 is/are: a)M accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 185(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 
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1 .03 Certified copies of the priority documents have been received. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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Art Unit: 2625 

DETAILED ACTION 
Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

2. The disclosure is objected to because of the following informalities: 

• P. 1 , line 27 & P. 1 9, line 2: "PGB" should have been "RGB" 

• P. 10, line 13: "he " should have been "The" 

• P. 2, line 22 & P. 21, line 4: "GBR" should have been "RGB" 

• Claim 9, line 3: the phrase "a plurality of quantization" is erroneously underlined 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 5-8, 11, 27, 35, 41-44, 47 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 
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5. Claims 5 and 41 recite the limitation "said color difference" in their respective line 

6. There is insufficient antecedent basis for this limitation in the claim. Claims 6-8, 
dependent from claim 5, and claims 42-44, dependent from claim 41 , are similarly 
rejected. (For examination purpose, "said color difference" will be interpreted as "a 
color difference.") 

6. " Claims 1 1 , 27 and 47 recites the limitation "said color difference" in their 
respective line 2. There is insufficient antecedent basis for this limitation in the claim. 
(For examination purpose, "said color difference" will be interpreted as "a color 
difference.") 

7. Claim 35 recites the limitation "said color difference" in line 7. There is 
insufficient antecedent basis for this limitation in the claim. (For examination purpose, 
"said color difference" will be interpreted as "a color difference.") 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless- 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

9. Claims 9, 12, 25, 28, 45 and 48 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Davidson et al. (US 6,246,345). 



10. Regarding claim 25, and similarly claims 9 and 45, Davidson discloses 

• quantizing said component color image signal under a quantization level 
number different for each of a plurality of quantization regions 
specified by a value of said component color image signal corresponding 
to a polarity change of said component color image signal 
[Fig. 9C. Col. 18, lines 62-65. Note that for the quantization number 
for region to the left of polarity change (i.e., x < 0) is different 
from that of the region to the right. Note further that the method, 
while intended for quantizing digital audio signals, is inherently 
applicable to image signals since both are digital signals] 



1 1 . Regarding claim 28, and similarly claims 12 and 48, Davidson further discloses 

• linearly quantizing said component color image signal in at least one of 
a plurality of quantization regions specified by a value of said 
component color image signal, as a threshold, corresponding to at least 
one of a polarity change and a maximum of said polarity change 
[Fig. 9C. Note that the region to the left of a polarity change, i.e., 
color component signals with a value less than zero, are linearly 
quantized] 



Claim Rejections - 35 USC § 103 



12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whoie would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



13. Claims 1, 2, 18, 34, 37 and 38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Iwakami et al (US 5,684,920) and Davidson et al. (US 6,246,345). 



14. Regarding claim 18, and similarly claims 1, 34 and 37, Iwakami discloses: 

• quantizing said component color image signal thereof such that a color difference per unit error 
caused by quantization of said component color image signal is within a predetermined value 
[Fig. 22, numerals S1-S3; Col. 22, lines 1-16. Note that for a color component V, a quantization 
error (i.e., color difference) of Q being less than a predetermined value of T is equivalent to 
Q/delta-V (i.e., color difference per unit) being less than T/delta-V. Note further that the method, 
while intended for quantizing audio signals, is applicable to image signals since both are digital 
signals] 



Iwakami does not expressly disclose that quantization is performed over a plurality of 
regions. 



However, Davidson teaches/suggests quantization over multiple regions. [Fig. 9C. 
Note that there are multiple regions between -1 .000 and 1 .000.] 



Iwakami and Davidson are combinable because they both have aspects that are from 
the same fields of endeavor of quantization of digital signals. 



At the time of the invention, it would have been obvious to one of ordinary skill in the art 
to modify Iwakami with the teachings of Davidson by performing quantization over a 
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plurality of regions. The motivation would have been to minimize quantization error so 
that the resulting distortion is within an acceptable range. 



Therefore, it would have been obvious to combine Davidson with Iwakami to obtain the 
invention as specified in claim 18. 



1 5. Regarding claim 2 and similarly claim 38, they are rejected per the analysis of 
claims 1, 13, 34 and 37 above because the combined invention of Iwakami and 
Davidson quantizes all component color image signals, which certainly include the low 
frequency components. 



16. Claims 13, 16, 17, 29, 32, 33, 36, 49, 52 and 53 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Yamagami et al. (US 5,072,290). 



17. Regarding claim 29, and similarly claims 13, 36 and 49, Yamagami discloses 

• quantizing one of said plurality of component color image signals depending on other component 
color image signals which are not presently quantized 

[Fig. 1, numeral 14Y; Col. 1, lines 54-64; Col. 4, lines 20-24. Note that the quantization of a color 
image component, say Y, is controlled by the allowable quantization error 5Y, which depends on 
the other two components R-Y (as ry) and B-Y (as by). Note further that while quantizer 14Y 
directly quantizes the difference of successive Y values, it would have been obvious to one of 
ordinary skill in the art to modify the quantizer to quantizes Y values directly; the motivation would 
have been to save on hardware implementation cost.] 



18. Regarding claim 32, and similarly claims 16 and 52, Yamagami further discloses 

• quantizing said first component color image signal and a distance of a position from a locus of 
points of equal values of said first and second component color image signals, said position 
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corresponding to said first and second component color image signals on a plane specified by 
said first and second component color image signals 

[Fig. i, numerais i4Y, i4R. Note that Y is considered the first component and R the second 
component. Note further that for any Y value, say Y=a= (V2)-1 0, the distance of position (a, 0), 
which is on the YB-plane, to the locus defined by Y=R is 10, a value within the range of Y as 
indicated in, Fig. 3 and would have been quantized by quantizer 14Y ] 



19. Regarding claim 33, and similarly claims 17 and 53, in addition to disclosing all 

limitations of its parent, claim 32, Yamagami further discloses 

• quantizing at least one of a difference between said first and second component color image 
signals, and either one of said first and second component color image signals 
[Fig. 1, numerals 14Y and 14R. Note that 14R quantizes the difference, RY (=Y - R) t between 
the color components Y and R] 



Allowable Subject Matter 

20. Claims 14-15, 21-24, 30-31, 50-51 are allowed. 



21. Claims 3-4, 10, 19-20, 26, 39-40, 46 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 



22. Claims 5, 35, 41 would be allowable if rewritten or amended to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action; this 
would also make their dependent claims 6-8 and 42-44 allowable since they inherit the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph. 



23. Claims 1 1 , 27 and 47 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form as well as to overcome 
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the rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and 
to include all of the limitations of the base claim and any intervening claims. 



24. The following is an examiner's statement of reasons for allowance: 

25. Regarding claim 30, and similarly claims 14 and 50, the prior art of record fails to 
teach or suggest, alone or in combination, a method for processing a plurality of 
component color image signals comprising, along with other limitations: 

• quantizing one of said plurality of component color image signals 

depending on a position thereof on a plane identified by a subsection of 
said plane; said plane being specified by said plurality of component 
color image signals, as parameters, and divided into a plurality of said 
subsections with respect to a locus of maximal points of a color 
difference per unit error caused by a quantization error of said 
component color image signal to be presently quantized 



26. Regarding claim 21 , the prior art of record fails to teach or suggest, alone or in 
combination, a method for processing a component color image signals comprising, 
along with other limitations: 

• quantizing said component color image signal under a quantization level 
number different for each of a plurality of quantization regions 
specified by a value of said component color image signal corresponding 
to a maximum of a color difference per unit error caused by quantization 
of said component color image signal 



Closest art of record Yamagami et al. (US 5,072,290) discloses using allowable 
quantization error (such as measured by L*a*b color difference, for example) to guide 
subsequent quantization. [See Col. 1, lines 54-64.] However, Yamagami does not 
teach using the maximum of the quantization error to partition the color component 
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signal values into regions so that each region can be assigned a different quantization 
levei number. 

27. Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

28. The following is a statement of reasons for the indication of allowable 
subject matter: 

29. Regarding claim 19, and similarly claims 3, 10, 26, 39, 46, the prior art of record 
fails to teach or suggest, alone or in combination, a method for processing a component 
color image signal comprising, along with other limitations: 

• computing said color difference per unit error by averaging color 
differences over all values of G as a parameter among components R, G 
and B 

30. Regarding claim 20, and similarly claims 4,11, 27, 40, 47, the prior art of record 
fails to teach or suggest, alone or in combination, a method for processing a component 
color image signal comprising, along with other limitations: 

• obtaining said color difference per unit error as an envelope drawn 
through maximal points of color difference versus component color image 
signal plots for all values of G as a parameter among components R, G 
and B 



Contact Information 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yubin Hung whose telephone number is (703) 305- 
1896. The examiner can normally be reached on 7:30 - 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta can be reached on (703) 308-5246. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). w 




Yubin Hung 
Patent Examiner 
October 12, 2004 
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SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2600 



